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Hough transform 


= Image derivatives 

input image f (x, y) ЖЕУ 
(optional) smoothed (х,у) G(x,y)=e % 
get the gradients 2,(х,у), gy (х, y) 

get thresholded edge map Мт 
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aa Hough Space (HS) 


r= ф, = Фф Аа. we, Qp j 9 9e ” ) = (bo Aq) 
х,у) x Pt r r М Pt 


У | Coordinate Space (CS 


1 
m=— 
r 


- Red dots become red lines 
- Green dots become green linës 
(Хү, y4)- Orange line becomes orange Hot 


........ 
.... 


Х Ф» 01:50, фо 
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р = Х,С08(0) + y sin(0) 


Oo Ө 
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= Image processing іп the Hough space 


smoothing 

thresholding 

zoom in the space 
re-quantize zoomed space 


redo HT in zoomed space 
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bright spot in HT corresponds to? Hough transform 


can circles be detected? 


why does Hough image is not the same size as input? 


input 
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= [ғ radii аге not known, exhaustively search all possibilities 


= Pseudocode: 
i: A( )= 0 


| v(x, у) 


:if Mr(x,y) 
: V(a, b) 


:r = sqrt( (x — a) 4 (y — b)? } 


: A(a, b,r) ++ 


| : find maximas in А( ) 
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Hough Transform 


= Space complexity 


- With k quantized bins, it exponentially increases with number of parametersn k” 


- Separate quantization for each dimension can be performed 


" Time complexity 


- Voting is linearly proportional to # of edge points 
- Time complexity is constant in # of edge points detected 
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Hough transform: other shapes 


parameters 
x Line | p, 9 | хсоѕ9 +уѕіпӨ=р | 
Circle | Хо, Yor P : (х-х,)2-(у-у,)2-г?2 
Parabola x Xo, Yor p, 9 x (y-yo)2=4p(x-x;) 
Ellipse x Хо, Yor 8, b, 9 | (x-x,)?/a?-- (y-yg)?/b?21 
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- Hough Transform 
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